Detection of Streptococcus pneumoniae and identification of pneumococcal serotypes by real-time polymerase chain reaction using blood samples from Italian children ≤ 5 years of age with community-acquired pneumonia.
Streptococcus pneumoniae is a leading cause of severe life-threatening infections. Laboratory identification and serotyping of this pathogens is desirable to monitor vaccine impact and coverage; however, especially in pediatric patients, the yield of traditional microbiological diagnostic procedures can be very low. The aim of this study was to develop real-time polymerase chain reaction (PCR)-based assays to be performed directly on blood samples to identify the most common capsular serotypes causing pneumonia in Italian children (≤ 5 years of ages) after the introduction of the 7-valent conjugate vaccine. Our real-time PCR-based assays showed high sensitivity (at least 35 fg of pneumococcal DNA), and they were validated with 49 well-characterized pneumococcal isolates, 8 nonpneumococcal isolates, 13 simulated blood clinical samples loaded with S. pneumoniae of known serotypes, and 46 blood clinical samples. All the strains tested and the simulated blood clinical samples were correctly typed by the technique. Real-time PCR allowed serotyping in 37/46 children ≤ 5 years of age (80.4%) in whom pneumonia was diagnosed in four Italian hospitals. Non-PCV7 serotypes accounted for at least 47.8% (22/46) of cases, serotype 19A being the most common (34.7%, 16/46). Although, it is not known at present whether the incidence of 19A serotype is attributable to the use of PCV7 only, expanding pneumococcal serotype coverage has clearly the potential to prevent a larger number of pneumonias in Italian children less than ≤ 5 years of age. Molecular methods are of increasing importance in the diagnosis of pneumococcal pneumonia and in monitoring serotype distribution and replacement.